University of Nebraska - Lincoln

DigitalCommons@University of Nebraska - Lincoln
Papers in Natural Resources

Natural Resources, School of

2020

Cigarette butt disposal behavior: A case study of a public beach
on Jekyll Island, Georgia, USA
Maranda R. Miller
University of Nebraska-Lincoln

Mark E. Burbach
University of Nebraska - Lincoln

Follow this and additional works at: https://digitalcommons.unl.edu/natrespapers
Part of the Natural Resources and Conservation Commons, Natural Resources Management and
Policy Commons, and the Other Environmental Sciences Commons

Miller, Maranda R. and Burbach, Mark E., "Cigarette butt disposal behavior: A case study of a public beach
on Jekyll Island, Georgia, USA" (2020). Papers in Natural Resources. 1368.
https://digitalcommons.unl.edu/natrespapers/1368

This Article is brought to you for free and open access by the Natural Resources, School of at
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Papers in Natural
Resources by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln.

Environment and Natural Resources Research; Vol. 10, No. 3; 2020
ISSN 1927-0488
E-ISSN 1927-0496
Published by Canadian Center of Science and Education

Cigarette Butt Disposal Behavior: A Case Study of a Public Beach on
Jekyll Island, Georgia, USA
Maranda R. Miller1 & Mark E. Burbach2
1

School of Natural Resources, University of Nebraska-Lincoln, USA

2

Conservation and Survey Division, School of Natural Resources, University of Nebraska-Lincoln, USA

Correspondence: Mark E. Burbach, Conservation and Survey Division, School of Natural Resources, University
of Nebraska-Lincoln, Lincoln, NE, 68583-0996, USA. Tel: 1-402-472-8210. E-mail: mburbach1@unl.edu
Received: May 26, 2020
doi:10.5539/enrr.v10n3p27

Accepted: August 29, 2020

Online Published: September 30, 2020

URL: https://doi.org/10.5539/enrr.v10n3p27

Abstract
Improperly discarded cigarette butts are a substantial environmental problem. This study explored factors
influencing cigarette butt discarding behavior on a public beach on Jekyll Island, Georgia, USA. A mixed-mode
design utilized quantitative and qualitative data to study improper cigarette butt disposal. We surveyed smokers
regarding their place attachment, environmental attitudes, environmental awareness, and habit as predictors of
improper cigarette butt disposal. Environmental attitudes, environmental awareness, and habits were significant
predictors of improper cigarette butt disposal behavior. A qualitative inquiry further explored the phenomenon of
cigarette butt disposal from the smokers’ perspectives. Interviews illustrated that “improper disposers”
experienced themes involving uncertainty that cigarette butts are litter, a lack of knowledge, problems with
cigarette butt receptacles currently in place, the requirement of a conscious choice about how and where to discard
a butt, and statements that contradicted the behavior observed. Themes that emerged from interviews with “proper
disposers” included cigarette butts are clearly litter, awareness of social constructs that disapprove of smokers and
their behavior, awareness of the cumulative effects of cigarette butts on the beach, minimal obstacles to discarding
properly, and feelings of personal responsibility. Implications of the study results are discussed.
Keywords: Cigarette butt disposal, environmental behavior, environmental attitudes, environmental awareness,
habits
1. Introduction
1.1 Introduction to the Problem
Cigarette butts are some of the most commonly found trash on beaches worldwide (Addamo, Laroche, & Hanke,
2017; Ocean Conservancy, 2019). Cigarette butts cause problems when they are improperly discarded into the
environment for several reasons. Most filters in cigarette butts (97%) (Solvay, 2016) are made of cellulose acetate
(plasticized fibers) and do not break down in the environment (Novotny, Lum, Smith, Wang, & Barnes, 2009; Puls
Wilson, & Hölter, 2011; Robertson, Thomas, Suthar, & Brown, 2012). Cigarette butts contain toxic chemicals that
leech into the environment including arsenic, polyaromatic hydrocarbons (PAHs), and heavy metals (Moriwaki,
Kitajima, & Katahira, 2009). Moerman and Potts (2011) examined metals that leached from smoked cigarette litter
and discovered that 11 of the 12 metals tested were found in quantifiable amounts (Moerman & Potts, 2011).
Micevska, Warne, Pablo, and Patra (2006) found cigarette butt leachates nicotine and ethylphenol in Ceriodaphnia
cf. dubia (freshwater water flea) and Vibrio fischeri (tropical and sub-tropical water bacteria). A study of 34 green
sea turtles (Chelonia mydas) that stranded on a beach in southern Brazil found cigarette butts among the debris in
the turtles’ gastrointestinal systems (Tourinho, do Sul, & Fillmann, 2010). Cigarette butt leachates also pose a
hazard to human health (Novotny et al., 2011).
In addition to environmental concerns, litter on the beach has the potential to adversely affect tourism. Beach
tourists often note the cleanliness of the beach as a major factor in the satisfaction of their visit and likelihood to
revisit (Dodds & Holmes, 2019; Vaz, Williams, Pereira, & Phillips, 2009). Tudor and Williams (2003) found that
cigarette butts ranked in the top 20 most offensive items to tourists at eight beaches in the United Kingdom.
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1.2 Cigarette Butts on Jekyll Island
Jekyll Island is a 7-mile long barrier island off the coast of southern Georgia. The island is managed for the
conservation of natural resources as well as family-friendly tourism activities. According to the Master Plan of the
Jekyll Island Authority, “Jekyll Island is a unique, state-owned barrier island that balances conserving and
preserving natural, historic, and cultural resources with providing accessible, affordable recreation, vacation, and
education opportunities for the people of Georgia and beyond” (Jekyll Island Authority, 2014, p. 4).
Approximately 1 million people visit the island annually (Jekyll Island Authority, 2015). Because of this, the
island’s economy relies heavily on tourism.
The Georgia Sea Turtle Center on Jekyll Island established a marine debris collection project in 2007. The project
collected over 14,250 cigarette butts from the beaches between 2012 and 2015 (University of Georgia, 2016; Green,
2018). Cigarette butts made up 36% of the plastic debris. The purpose of this study was to investigate factors that
influence cigarette butt disposal behavior on Jekyll Island.
1.3 Literature Review
Littering behavior has been studied from the perspective of inconsistent law enforcement (Schultz & Oleen, 2014),
social norms (Cialdini, Reno, & Kallgren, 1990; Schultz & Stein, 2009), disposal receptacle convenience and
design (Bagley, Salazar, & Wetmore, 2012; Schultz, Bator, Large, Bruni, & Tabanico, 2013; Schultz & Stein,
2009), intentions (Schultz et al., 2013), and awareness of consequences (Nugent, 2013; Rath, Rubenstein, Curry,
Shank, & Cartwright, 2012). With the exception of Schultz et al. (2013), these studies did not involve cigarette
butt disposal and none specifically involved disposal on beaches.
A person’s attachment to a place may affect an individual’s cigarette butt disposal behavior. Place attachment is
frequently associated with environmentally responsible behavior (e.g. Hines, Hungerford, & Tomera, 1987; Relph,
1976; Tuan, 1974, 1975; Vaske & Kobrin, 2001). A popular current description of place attachment is that it is
“an emotional bond between a person and a particular place” (Williams & Vaske, 2003, p. 838). It often takes into
account the “intensity of the bond that people have with places and environments” (Floress, Akamani, Halvorsen,
Kozich, & Davenport, 2015, p. 86). Importantly, place attachment often occurs “in an individual whose positivelyvalenced knowledge of the environment in question largely exceeds the negatively-valenced knowledge” (Giuliani,
2003, p. 151).
Place attachment has been studied extensively in recreational settings, national parks, and private land management;
and primarily focuses on attempts to promote pro-environmental behavior in such settings (Hernandez, Martín,
Ruiz, & Hidalgo. 2010; Jorgensen & Stedman, 2001; Kyle, Absher, & Graefe, 2003; Kyle, Graefe, Manning, &
Bacon 2004; Ramkissoon & Mavondo, 2014; Ramkissoon, Weiler, & Graham, 2012; Raymond, Brown, & Weber,
2010; Tonge, Ryan, Moore, & Beckley, 2014). Jorgensen and Stedman (2001) found that lakeside property owners
who had high place attachment were more willing to perform actions that protected the lake than those with lower
place attachment. Williams and Vaske (2003) found that “people develop different levels and forms of attachment
to different places (p. 838)”, including natural landscapes. This idea is extrapolated to smokers to form the first
hypothesis:
H1: Smokers who improperly dispose of cigarette butts on a public beach have a significantly lower level of
place attachment to that area than smokers who properly dispose of cigarette butts on a public beach.
A second factor that may affect cigarette butt disposal behavior is environmental attitudes. An attitude is defined
as "a psychological tendency that is expressed by evaluating a particular entity with some degree of favor or
disfavor" (Eagly & Chaiken, 1993, p.1). Environmental attitudes can account for how we relate to nature and our
surroundings (Pam, 2013).
The theory of planned behavior contributes to our understanding of how environmental attitudes can predict
ecological behavior. This theory states that behavior is guided, in part, by one’s attitude toward a specific behavior.
These attitudes influence a person’s intentions. These intentions then join with a person’s perceptions of their
behavioral control to influence the actual behavior they perform (Ajzen, 1991). Therefore, environmental attitudes
are important to understand in relation to cigarette butt disposal behavior because they allow us to partially predict
an individual’s disposal behavior based on the attitudes they have towards that environment. For this reason,
Newhouse (1990) states that environmental attitudes present promising ways to guide behavior in a more positive
ecological direction.
Environmental attitudes have been found to influence recycling, green purchasing/consumer action, and energy
consumption behaviors (Balderjahn, 1988; Diekmann & Preisendörfer, 2003; Grunert & Juhl, 1995; Lin & Huang,
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2012; Sapci & Considine, 2014; Tseng & Hung, 2013; Vining & Ebreo, 1992). This research supports the
following hypothesis:
H2: Smokers who improperly dispose of cigarette butts on a public beach have significantly lower proenvironmental attitudes than smokers who properly dispose of cigarette butts on a public beach.
A third factor that may affect an individual’s cigarette but disposal behavior is environmental awareness, otherwise
known as awareness of environmental consequences, or “knowing of the impact of human behavior on the
environment” (Kollmuss & Agyeman, 2002, p. 253). An individual must understand that their personal behavior
has consequences in order to affect their behavior. This idea stems from two inter-related theories. The first, the
value-belief-norm theory, states that an individual’s “intentions to perform pro-environmental behaviors include
an awareness of the consequences” of their actions (Hansla, Gamble, Juliusson, & Gärling, 2008, p. 1). This means
that the individual recognizes there are adverse environmental problems as a consequence of their behavior. This
awareness of consequences can in turn cause an individual to develop a personal or moral norm that subsequently
guides their behavior to be more pro-environmental, as illustrated in the norm-activation theory of altruistic
behavior (Schwartz, 1977).
Many studies have found awareness of consequences to be a predictor of general pro-environmental behavior (e.g.
Bamberg & Möser, 2007; Cottrell, 2003; Finger, 1994; Hansla et al., 2008; Hines et al., 1987; Hopper & Nielsen,
1991). Environmental consequences of behaviors have also been found to influence household behaviors such as
waste reduction, reuse of items, recycling actions, and green buying (Barr, 2007; Mainieri, Barnett, Valdero,
Unipan, & Oskamp, 1997; Roberts, 1996). However, the bulk of the literature pertaining to awareness of
environmental consequences is focused on awareness campaigns and measuring their effectiveness (e.g. Campbell,
de Heer, & Kinslow, 2014; Hartley, Thompson, & Pahl, 2015; Hopper & Nielsen, 1991; Maibach, 1993; Marion
& Reid, 2007; Noe, Hull, & Wellman, 1982; Reams, Geaghan, & Gendron, 1996). Based on this research we
formed the following hypothesis:
H3: The awareness of the environmental impacts of discarded cigarette butts will be significantly lower for
smokers who improperly dispose of cigarette butts on a public beach than smokers who properly dispose of
cigarette butts on a public beach.
Habit might be an overlooked predictor of cigarette but disposal. A habit is a tendency to repeat past behavior
efficiently, and eventually automatically, as the behavior is performed frequently and extensively (Lally, Van
Jaarsveld, Potts, & Wardle, 2010; Neal, Wood, Labrecque, & Lally, 2012). Researchers (Lally et al., 2010; Neal
et al., 2012) have argued that contextual clues and frequency of the behavior drive habit formation. Neal et al.
(2012) demonstrated the effect of contextual clues when they discovered that participants that frequently visited
sports stadiums had a habit of speaking loudly in that setting. As a result, when those participants were given
contextual clues (e.g. shown an image of a sports stadium) they responded by speaking loudly, such as they would
typically do in that context. Lally et al. (2010) confirmed that behavior frequency is important to habit formation
and that increasing the frequency of a behavior corresponds to an increase in the automaticity of the behavior, thus
“supporting the assumption that repeating a behavior in a consistent setting increases automaticity” (i.e. creates
habits) (p. 1006). Similarly, Neal et al. (2012) concluded that weak habits were “performed with lower frequency
and/or in more variable contexts than strong habits” (p. 1).
Habits develop from repeating a behavior, and smokers may discard many cigarettes per day, thus repeating a
discarding behavior (Neal, Wood, & Quinn, 2006). Therefore, their chosen discarding behavior could develop into
habitual, automatic behavior. Additionally, the mere presence of a cigarette butt to discard offers the contextual
clue needed to form a habit. Therefore, the idea that a habit develops with a repetition of behavior and is activated
by certain cues support the development of the following hypothesis:
H4: Smokers who improperly dispose of cigarette butts on a public beach will have a significantly higher
habit of improperly discarding cigarette butts than smokers who properly dispose of cigarette butts on a public
beach.
2. Methods
2.1 Overview
This mixed-mode study utilized both quantitative and qualitative research approaches. The combination of both
research approaches “provides a more complete understanding of a research problem than either approach alone”
(Creswell, 2009, p. 4). In the quantitative phase, the researchers examined the relationship between improper
cigarette discarding behavior and the four predictor variables; habits, place attachment, environmental attitudes,
and environmental awareness.
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Some issues related to cigarette butt disposal cannot be represented numerically “without distorting the essence of
the social meanings they represent” (Hatch, 2002 p. 9). Therefore, it is appropriate to utilize a qualitative design
when the researcher is trying to understand “how people interpret their experiences” (p. 5) around a specific
phenomenon (Merriam & Tisdell, 2016).
2.2 Participant Selection
Participants were purposefully selected utilizing criterion-based sampling; they all smoked on Jekyll Island’s
beaches and discarded their cigarette butts. Improper cigarette butt discarding consisted of failure to discard into
a cigarette receptacle on the beach, a trash can, any other receptacle the participant provided and removed from
the beach, or otherwise leaving behind a butt in a manner that could negatively impact the environment. Self-report
bias was minimized by direct observation of participants’ discarding behavior.
The number of willing participants the researcher could locate throughout the study period determined the sample
size of the quantitative portion of the study. This resulted in 244 total participants.
The sample size of the qualitative portion of the study was determined by reaching the saturation point of
information; the point at which the interviewer determined no new information was being obtained. This resulted
in 28 participant interviews.
2.3 Quantitative Study Design
2.3.1 Questionnaire
The Self-Report Habit Index (SRHI) has been used to study “habit as a psychological construct, which has a
number of facets, rather than simply defining habit as past behavioral frequency” (Verplanken & Orbell, 2003, p.
21). The index measures habits based on a history of that behavior, as well as the automaticy (“lack of control,
lack of awareness, efficiency”) of said behavior (Verplanken & Orbell, 2003, p. 3). Survey items were adapted to
fit Jekyll Island’s context and were measured with a 5-point Likert scale.
The place attachment scale was adopted from Williams (2000), and place names were adapted to refer specifically
to Jekyll Island. The Environmental Attitudes Inventory (EAI) was used to measure environmental attitudes
because it focuses on an individual’s attitudes concerning the environment (Milfont & Duckitt, 2010). The EAI is
composed of 12 scales that measure “broad perceptions or beliefs regarding the natural environment” (p. 82), and
responses have been found to be unaffected by social desirability. This study utilized portions of their “enjoyment
of nature,” “human dominance over nature,” and “ecocentric concern” subscales and measured with a 5-point
Likert scale.
Items measuring environmental awareness were created by the researchers to gauge individuals’ awareness of the
effect cigarette butts can have on the beach environment. Satisfactory face validity was determined upon review
of the items by experts in survey item construction. Scoring ranged from 0-11. Participants were asked to correctly
identify six materials present in a cigarette butt (e.g. cellulose acetate), and answer five true or false statements
(e.g. metals in cigarette butts can leak out and pollute soil/sand).
2.4 Qualitative Design
The qualitative phase used a phenomenological case study approach. Phenomenological qualitative research
focuses on describing the common experiences and meanings individuals give to a phenomenon (Creswell, 2013).
Hatch (2002) states that the purpose of this type of study is to “reveal the essence of human experience” (p. 30).
This research sought to understand factors that influence the behavior of improperly disposing of cigarette butts
on Jekyll Island by examining participant’s shared experiences with this phenomenon.
This study also utilized a case study methodological approach as this research sought to develop and portray an
in-depth understanding of a phenomenon in a specific bounded system (Creswell, 2013). Case studies explore
issues while utilizing the bounded system as a specific illustration (Creswell, 2013). The phenomenon of
discarding a cigarette butt on the beach was studied within the bounded system of Jekyll Island’s beaches.
Therefore, the phenomenon was studied in-depth in one location and Jekyll Island serves as a specific illustration
of the phenomenon.
A semi-structured qualitative interview protocol was designed and utilized in order to provide a more well-rounded
view of the phenomenon of cigarette butt disposal behavior on Jekyll Island. The interviews allowed subjects to
describe their point of view about the issue in question, thus allowing the researcher to “make sense of, or interpret,
phenomena in terms of the meanings people bring to them” (Denzin & Lincoln, 2005, p.3). This was important
due to the complexities of behavioral influences that may be at play with cigarette butt disposal behavior. Asking
open-ended questions with follow-up probing questions allowed the researcher to see the issue from the
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participant’s standpoint rather than only interpreting the issue from the researcher’s pre-designated questionnaire
topics. The interview questions began with an ice breaker question, then progressed from least personal to most
personal topics related to cigarette butt disposal behavior.
2.5 Data Collection Process
Prior to the commencement of this study, the researchers installed cigarette receptacles at six beach access points
on Jekyll Island’s oceanfront. The canisters were mounted onto poles that already contained trash and recycling
receptacles.
2.5.1 Survey Process
One of the researchers collected data on Fridays, Saturdays, and Sundays from June 24th until August 7th, 2016.
Additionally, surveys were conducted on Monday, July 4th. The researcher was present on Jekyll Island’s beaches
for 6-9 hours per day based on the abundance of potential participants.
To locate smokers, the researcher walked transects in a north and south orientation on the beach between the two
farthest access points. The researcher typically walked in a “channel” between the dunes and beachgoers to remain
as inconspicuous as possible. It was easy to observe the smoking and discarding behavior inconspicuously from
this location because the majority of beachgoers set up their beach gear at least a few yards closer to the water than
to the dunes, and they always faced the water.
It was imperative that the researcher view the smoker during their subsequent cigarette butt discard. The researcher
approached the smoker after determining if the cigarette butt disposal was “proper” or “improper.” Then, the
researcher asked if the potential participant would be willing to fill out a survey. The researcher asked random
participants who had completed the survey if they would be willing to answer some follow-up open-ended
questions.
3. Results and Findings
3.1 Demographic Information
The quantitative portion of this study was comprised of 244 participants, 107 (44%) of these participants discarded
their cigarette properly, while 137 (56%) discarded their cigarette improperly. The age range of participants was
19-66 years with a mean age of 39 years. There were 109 males, 133 females, and 2 people who did not report
their gender. Out of the 244 participants, 227 gave valid zip codes. This data showed that the distance participants
lived from Jekyll Island ranged between 0-1947 miles, with an average distance of 231 miles away. Of the
individuals that gave zip codes, 28 participants (12%) were from the local area (Brunswick and Jekyll Island).
The qualitative portion of this study was comprised of a subset of the quantitative participants and included 28
individuals; 14 (50%) of these participants discarded their cigarette properly, while 14 (50%) discarded their
cigarette improperly. The age range of participants was 23-63 years old with a mean age of 46 years. There were
16 males and 12 females. The range of distances participants lived from Jekyll Island was 24.5-1947 miles, with
an average home distance of 311.84 miles away. Only one participant (4%) was from the local area (Brunswick
and/or Jekyll Island).
3.2 Quantitative Results
3.2.1 Descriptive Statistics and Correlations
Descriptive statistics and Pearson correlations provided the initial basis of analysis (Table 1). All four predictor
variable scales had satisfactory internal reliability with Cronbach’s alpha greater than .70 (Nunnally & Bernstein,
1994). Cronbach’s alpha is shown on the diagonal in Table 1.
Means and standard deviations for each variable are shown in Table 1. Environmental attitude, environmental
awareness, and habit were significantly correlated with cigarette butt disposal, r = -0.21, r = -0.22, r = 0.27
respectively (Table 1). There was no significant correlation (r = 0.00) between place attachment and cigarette butt
disposal (Table 1).
Using logistic regression, habit, place attachment, environmental attitude, and environmental awareness as well as
demographic factors (age and gender) were examined as potential predictors of improper cigarette disposal
behavior. Four participants did not provide an age and were not included in the model. The logistic regression was
performed in a stepwise fashion. Significance was set at p<.05. The results can be found in Table 2.
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Table 1. Descriptive Statistics and Correlation Matrix for Cigarette Butt Disposal and Predictor Variables (N=244)
Mean

S.D.

1

2

3

4

5

1.

Cigarette Butt Disposal

0.56

0.50

2.

Place Attachment

3.19

1.03

0.00

(.95)

3.

Environmental Attitude

4.12

0.67

-0.21**

0.33**

(.72)

4.

Environmental Awareness

6.13

1.78

-0.22**

-0.01

0.20**

5.

Habit

1.81

1.02

0.27**

-0.07

-0.20**

-0.14*

(.94)

6.

Age

38.94

11.52

-0.05

0.19**

0.03

0.00

-0.16*

7.

Gender

0.55

0.50

-0.12

0.13*

0.15*

0.03

-0.09

6

(.72)

0.04

Note. Reliability coefficient estimates (α) are in Parenthesis along diagonals. *p < 0.05; **p < 0.01. (Two-tailed
tests).
Table 2. Summary of the Logistic Regression
Variable

B

S.E.

Wald

df

Sig.

Exp(B)

Age

-0.004

0.013

0.095

1

0.757

0.996

Gender

-0.365

0.286

1.631

1

0.202

0.694

Place Attachment

0.160

0.150

1.137

1

0.286

1.174

Nagelkerke R2 Change

0.022

Environmental Attitude

-0.534

0.242

4.854

1

0.028

0.586

0.062

Environmental Awareness

-0.191

0.082

5.442

1

0.020

0.826

0.037
0.055

Habit

0.501

0.160

9.784

1

0.002

1.650

Constant

2.603

1.249

4.343

1

0.037

13.507

The overall model was significant, χ2 (6, N = 239) = 33.64, p = 0.00 which indicates that the model is a good fit,
and it predicts significant variability in the data. Specifically, the Nagelkerke R2 value (0.176) shows that all of the
variables in combination with the demographic information predict 17.6% of the variability in the data.
Block (step) one, which included only demographics (age and gender), was not significant χ2 (2, N = 239) = 3.89,
p = 0.143. The Nagelkerke R2 value (.022) shows that only 2.2% of the variability in the data could be due to the
demographic factors.
Block (step) two added place attachment. This step was not significant χ2 (3, N = 239) = 3.98, p = 0.264. The
Nagelkerke R2 value for the block was 0.022. Place attachment did not add any explanation of the variability in the
data. Thus, hypothesis 1 was not accepted.
Block (step) three added environmental attitudes. This step was significant χ2 (4, N = 239) = 15.433, p = 0.004.
The Nagelkerke R2 value for the block (0.084) shows that 8.4% of the variability in the data could be due to the
combination of demographic factors, place attachment, and environmental attitudes. The Nagelkerke R2 change
(0.062) indicates that environmental attitudes explained 6.2% of the variability in the model. Thus, hypothesis 2
was accepted.
Block (step) four added environmental awareness. This step was significant χ2 (5, N = 239) = 22.644, p = 0.000.
The Nagelkerke R2 value for the block (0.121) shows that 12.1% of the variability in the data could be due to the
combination of demographic factors, place attachment, environmental attitudes, and environmental awareness.
The Nagelkerke R2 change (0.037) indicates that environmental awareness explained 3.7 % of the variability in the
model. Thus, hypothesis 3 was accepted.
Block (step) five added the final variable of habit. This step represents the overall model, and it was significant, χ2
(6, N = 239) = 33.64, p = 0.00. The Nagelkerke R2 change (0.055) indicates that habit explained 5.5 % of the
variability in the overall model. Thus, hypothesis 4 was accepted.
3.3 Qualitative Findings – Proper Discarders
The qualitative data analysis followed the procedure outlined by Creswell (2013). The researcher transcribed the
recorded interviews into Microsoft Word documents. Next, the researcher read the transcripts several times to get
a sense of the interview as a whole (Creswell, 2013). MAXQDA computer software was used to code and analyze
the data (VERBI Software GmbH, Version 12, 2015). A list of significant statements was developed about how
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participants experienced the phenomenon of discarding a cigarette butt while on the beach. These statements were
then grouped into units based on their meaning, thus creating codes. These codes were then assorted into general
themes pertaining to common ideas. These themes were described using textural descriptions to illustrate what the
participants experienced. Verbatim statements were used to support the researcher’s findings and illustrate the
meanings participants gave the themes.
It would be preferable to validate these qualitative findings by utilizing member checking where one presents their
findings to the originally-surveyed population and solicits feedback on the accuracy of their findings. However,
participants were not asked for follow up contact information to protect their privacy, so this was not possible.
Validation was conducted by two reviews of the coding process by experts in qualitative research methods. Peer
reviewers were also utilized to play “devil’s advocate” about the findings, thus shedding light on potential areas
of misinterpretation. The themes described in this section are derived from the participants who discarded their
cigarette butt properly.
3.3.1 Theme 1: Litter
Many proper-discarding participants considered cigarette butts to be litter. For example, a number of participants
explicitly stated that a cigarette butt is “trash.” Participants also indicated that general litter was bad, and that “any
trash [laying around] is not good.”
3.3.1.1 Appearance. Several participants expanded to say that a reason these “butts” should not be on the ground
is that they are “unsightly.” The concern was that the cigarette butts are an “eyesore, a dirty, filthy eyesore.”
Participants did not want trash visible on the beach. Cigarette butts lying on the ground was also a problem because
participants stated that they swell up and break open and are then a larger pile of trash that takes away from the
aesthetics of the beach.
3.3.1.2 Time. Participants explained that cigarette butts take a long time to break down, noting that cigarettes “take
forever” to disintegrate. Because of the amount of time to break down, some participants expressed concern that
the butts could have further impacts than just their ugly appearance. For example, a participant stated, “it could
take 50 years for it to break down and at that point in time it’s probably been incorporated into somebody’s nest.”
3.3.2 Theme 2: Social Awareness
The proper-discarding participants indicated that they were socially aware, or aware of social constructs within
the culture around them. This was demonstrated by their feelings of belonging to a stigmatized group and being
aware that their smoking actions impacted others.
3.3.2.1 Stigmatized Group Identity. It was clear these participants identify as a group that performs a behavior that
is judged by others and is stigmatized by negative perceptions. For example, participants commented on how they
felt like they belonged to a “minority group” of people who smoke in society, and it was noted that fewer people
are smoking, therefore furthering the feelings of being in a minority group. A number of participants also spoke
about how “people don’t like people smoking anymore,” so it was clear that they perceived their smoking behavior
to be socially unacceptable. One person told how it was “hurtful to walk around and see so many [cigarette butts].”
This “hurt” comes from feeling that his group is performing socially unacceptable behavior of smoking and the
improperly discarded cigarette butts simply give non-smokers a reason to believe that smokers are bad people.
3.3.2.2 Behavior May Affect Others. Because participants were socially aware, they recognized that their smoking
and cigarette discarding behavior may negatively affect others’ beach experiences. For example, a participant
described how Jekyll Island was “a family beach and not everybody wants to be exposed to cigarette smoke.”
Additionally, smoking was seen as a personal choice that should not affect others. One woman stated, “I know
[smoking] is bad for me, whatever. I still choose to do it, that’s my choice, but I’m also very conscientious that it
is my choice, not anybody else’s choice.”
3.3.3 Theme 3: Cumulative Effects Mean Negative Consequences
Participants were concerned that “if everybody’s doing it [discarding their cigarette butts onto the ground]” there
would be negative consequences. These consequences included an accumulation of toxins in the ecosystem and a
potential ban on smoking.
3.3.3.1 Environmental Toxins. Participants were concerned that an accumulation of cigarette butts would be “a
bad thing.” Specifically, they indicated this would cause “poisons” to end up in the surrounding ecosystems. One
person acknowledged that when a person smokes, they draw a number of chemicals, including nicotine and
carcinogens, into the filter. Then, when the butt is discarded onto the ground that filter holds chemicals that can
affect everything in the environment.
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3.3.3.2 Potential Smoking Ban. Participants recognized that the cumulative effects of many smokers discarding
their “butts” improperly would result in a large number of cigarette butts on the beach, which could in turn result
in a ban on smoking to prevent this issue. Importantly, having a smoking ban on the beach was a concern for them
because they appreciated that they could smoke on Jekyll’s beaches. Participants noted that “it’s [smoking] still
allowed here, it’s part of why I come here.” One participant tried to prevent a smoking ban saying that she helped
pick up after other people because “if there are cigarette butts left all over” then her right to smoke on the beach
could be taken away.
3.3.4 Theme 4: Minimal Obstacles.
Participants perceived minimal obstacles to discarding their cigarettes properly. This was because they believed
proper discarding took little effort, a small amount of time, and required no planning.
3.3.4.1 Little Time and Effort. Participants said discarding their cigarette butts properly required little to no effort.
They stated that finding a place to put a cigarette butt did not require a lot of thought, calling it something that they
“didn’t even think twice about.” They even stated that bringing a cigarette to the beach required more effort than
taking it back. Participants also mentioned how discarding their cigarette butt properly required only a little bit of
time. One stated that the time it took was “not a big deal.”
3.3.4.2 Doesn’t Require Planning. It was very clear that participants did not feel that they had to plan ahead to
discard their cigarette butts properly. In other words, they did not feel that they needed to plan to bring an item
with them specifically for this task. Instead, there was an attitude that the items they already had could be utilized.
One participant said, “you can always make something or find something that you’re going to throw away anyway.”
The item utilized depended on what they had with them, but there was agreement that they would use “whatever
you can find.” Participants also talked about using regular trash cans, as long as they extinguished the cigarette
first to prevent fire.
3.3.5 Theme 5: Personally Responsible
Participants believed that it was their responsibility to take their cigarette butts with them and then dispose of the
butts properly. Additionally, they extended this belief to everyone, including non-smokers, saying that it was each
person’s responsibility to pick up their trash. One participant stated this idea nicely; “if you are making trash then
you take it with you and you dispose of it properly.” A number of proper discarders also recognized that if they
didn’t properly discard their cigarette butts, no one else was going to pick them up for them. As an example, one
person stated “it’s irresponsible to throw your trash in any type of natural setting and expect that-- who’s going to
clean it up?”
3.4 Qualitative Findings – Improper Discarders
The themes described in this section are derived from the participants who improperly discarded their cigarette
butt.
3.4.1 Theme 1: Litter or Not?
From these interviews, it appeared that there is some confusion among improper-discarding participants about
cigarette butts being litter or not. Some participants expressed that discarding a cigarette butt onto the ground is
considered litter by directly stating throwing butts on the ground “[is] pretty much littering.” In contrast to this,
some participants noted that they were unconcerned about cigarette butts being discarded onto the ground because
“I figure it’s harmless.” Additionally, one man justified his discarding behavior by stating that cigarette butts are
not bad in comparison to other issues, “You've got to look at the amount of cigarette butts and the impact on the
environment from the cigarette butts. I think it's minimal compared to the other stuff we've got going on.”
3.4.2 Theme 2: Lack of Knowledge
This theme clearly exposed two areas where participants lacked knowledge. Participants didn’t understand what
components were in a cigarette butt and they did not know about the environmental impacts that a cigarette butt
can have when discarded onto the ground.
3.4.2.1 Lack of Knowledge about Components of a Cigarette Butt. When participants were asked about the
materials that cigarette butts contained, it was clear that they did not have an understanding of this topic.
Participants stated that there were chemicals, metals, and plastics, in them, but the answers were very vague, quite
often including non-descriptive statements such as “whatever materials.” Often participants said they weren’t sure.
One participant stated this lack of knowledge outright; “I’m not exactly sure what’s in a cigarette butt.” Another
participant echoed this sentiment and noted, “I’m pretty sure they might leak something out of the filters, nicotine
or whatever.”
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3.4.2.2 Lack of Knowledge of Environmental Impacts. It can be expected that if one does not know what materials
are in the product they are discarding onto the ground, they would not be able to express how that item may affect
the environment. This sub-theme brought to light the inability of some of the participants to express how their
cigarette butt being discarded onto the ground would impact the environment. Again, answers were very vague
such as “I just know that there’s a lot of cons,” and participants sometimes searched for confirmation from the
researcher that their answer was correct. For example, one woman stated, “I don’t know. I’m sure it does something
bad to this [the beach environment]. Right?”
3.4.3 Theme 3: Problems with Cigarette Receptacles.
Cigarette receptacles were available to all participants as they entered or exited the beach. However, during
interviews, it was discovered that there were problems with those cigarette receptacles. These problems are
described in the sub-themes below.
3.4.3.1 Cigarette Receptacles not Convenient. Participants noted that they wanted the cigarette receptacles to be
more convenient for them by placing receptacles both on the beach, and at the beach access points. Participants
recognized that placing the receptacles on the beach would not be wise due to the tidal change, but it was suggested
that receptacles be “spread out along the edge of the dunes,” every couple hundred feet or so. Participants stated
that a useful place to put cigarette receptacles would be “anywhere that's going to have a lot of people coming
through it,” such as “on the end of the guardrail, or where you’ve got the trash cans up they could have one on
each side.”
3.4.3.2 Not Recognizing Receptacles. The irony of what participants were describing about cigarette receptacle
placement is that the cigarette receptacles available at the beach were located where many of the participants were
stating they should be; they were mounted on trash can poles where people entered or exited the beach. In fact,
after being shown the receptacle on the trash can pole nearest her, one participant noted that “that’s really good
placement…it’s everything I said.”
The participants expressed being accustomed to looking for particular smoking accommodations, and they stated
that the small black receptacles were “not something that we’re recognizing. We recognize the tall standing thing.”
Participants also expressed frustration that there were no designated smoking areas that they typically look for; “it
would be nice if they had a little smoking area set up with ashtrays where they could be disposed of … designated
areas.”
3.4.3.3 Didn’t See the Receptacles. An additional explanation for the discrepancy between suggested receptacle
placement and being observed improperly discarding a cigarette butt may lie in simply not seeing the receptacle
canisters. More than half of improper discarders noted that they had not seen the receptacles, “Oh I hadn't seen it,
but I see it now!” Sometimes, even after drawing their attention to the receptacle, participants still had trouble
seeing them, “Yeah, barely see it. It seems to me like it's blending into the pole.” Additionally, upon being asked
if they had looked for receptacles participants often stated that they had in fact looked for a proper receptacle but
had seen only the trash cans, not the cigarette receptacles; “I did [look for a cigarette receptacle] and I didn't see
anything. I was thinking that was just trash there.” Participants also appeared to look for signage to help them
identify various smoker accommodations.
3.4.4 Theme 4: Conscious Choice Required
The fourth theme involved participants recognizing that a conscious choice had to be made if they were to dispose
of butts in a way contrary to how they had done it in the past. However, that is not to say that the “automatic”
reaction was to discard it on the ground. This theme emerged when participants were asked what kind of effort it
would take for them to use an alternative method of discarding. Participants noted that they have to make a decision
about where to discard their “butts,” and this requires “a conscious effort.” Participants didn’t believe that this was
necessarily a difficult thought process or one that required a lot of effort, but they did acknowledge that it required
a conscious choice about how they wanted to discard the butt. For example, some participants spoke about how
discarding properly would require them to “find a place to put it [the cigarette butt],” and to find that place they
would have to think about where to put the butt.
3.4.5 Theme 5: Statements Contradict Behavior Observed
This theme represents statements given by individuals that contradict the improper discarding behavior that they
were observed doing. It encompasses statements that appear to have a social awareness quality to them. In other
words, participants expressed statements that were most likely to appear to be “socially acceptable.” Social
desirability bias, the tendency for individuals to “deny socially undesirable traits and to claim socially desirable
ones,” may have been at play (Nederhof, p. 264, 1985).
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3.4.5.1 Reported do not Leave Cigarette Butts on Ground. The most common “contradictory” statement made
(stated by 12 out of 14 participants) was the participant describing that they do not leave their cigarette butts on
the ground. Instead, individuals often cited other locations where they claimed to put their cigarette butt such as
into their pocket, into a used soda can, or into a trash can. The common thread amongst these statements was an
adamant claim that they did not discard their cigarette butts onto the ground, but unbeknownst to them, they had
just been observed improperly discarding the butt. For example, the researcher observed two participants smoking
while walking down the beach along the water’s edge. Both participants discarded the butts into the ocean. When
interviewing these participants shortly after their discarding, they both stated that they never discard improperly
and that they discard their butts into a used beverage can.
3.4.5.2 Awareness of Fire. Starting a fire from a discarded cigarette butt was another “contradictory” concern
expressed by participants. If an individual is discarding their cigarette butt onto the ground, they would not be
expected to report being concerned about fire since their actions are contributing to the chance of that fire. However,
statements made by participants often indicated that they did in fact consider the risk of starting a fire. For example,
one woman said that when discarding her cigarette butt she thinks about the fact that “I need to put that out and
make sure it's totally out so that we don't catch anything on fire by being careless.” Similar to results in other
studies (e.g. Bagley et al. 2012), some improper discarders noted the fire danger posed by cigarette butts discarded
in trash cans, yet did not properly discard in proper receptacles available at the beach.
3.4.5.3 Laws and Fines. Laws, and subsequent fines associated with them, was something that several participants
showed concern about. Specifically, participants expressed concern that at some point non-smoking laws could be
instituted on the beach. Again, this theme is contradictory to their observed improper cigarette disposal because
the participants recognized that their actions of discarding their cigarette butt onto the ground could lead to the
institution of anti-smoking laws on the beach, yet they still discarded improperly. A participant stated that if
people continue to discard cigarettes onto the ground “the government's going to say ‘no smoking on the beach’"
showing clear concern that his smoking freedoms on the beach could be restricted.
3.4.5.4 Feelings of Personal Responsibility. The majority of participants talked about feeling personally
responsible for their cigarette waste. This theme contradicts participants’ observed improper discarding actions
because despite expressing feelings of personal responsibility, participants were still observed discarding onto the
ground. Sometimes, this personal responsibility was cited as being an inherent responsibility of being a smoker,
for example, “it's your right to smoke and your freedom to smoke. Keep it clean. It's just common sense to me.”
3.4.5.5 Impact on Other People. Additionally, participants also expressed feeling personally responsible for
preventing their cigarette waste from impacting other people. Participants indicated that discarded cigarette butts
lying on the beach can cause “eyesores” for other beachgoers. A woman expressed a desire not to ruin the beach
experience for anyone when she said, “I don't want to ruin any kind of experience for anyone else. I don't want
someone to come up and be like ‘oh, there was trash on the ground’ you know and it be because of me.” However,
these statements contradict their observed improper disposal because if an individual disposed of their cigarette
butt improperly, they would be contributing to those “eyesores” on the beach. Participants also acknowledged that
people could step on a cigarette butt, yet still improperly discarded.
3.4.5.6 Thinking about Nature. Participants often mentioned that they were thinking about various aspects of nature,
often implying that they do not improperly discard their cigarette butts because they value nature. However, these
statements contradict their observed actions of discarding improperly because their cigarette butts are entering the
natural environment they indicated they cared about. For example, one participant stated, “I fish. I spend a lot of
time in the ocean and I understand what it’s like to see a sea turtle out at sea, even raised with plastic stuck to
them.” Another participant said that she thinks about nature when choosing how to discard her cigarette butt
specifically when she is on Jekyll because she is more aware of the impact that butt could have. She stated, “I see
the birds right there and it's in my face and I think ‘I don't want them to get them.’ [And…] I don't want the fish
to eat them. I just don't want to hurt them.”
3.4.5.7 Knowledge that a Cigarette Butt can Impact the Environment. In a number of instances, participants
described ways that the environment could be impacted by improper cigarette butt disposal, specifically that
animals could be impacted and that cigarette butts are not biodegradable. Again, if a smoker has an understanding
of how their discarded cigarette butt could negatively impact the environment; it’s surprising that they would
discard improperly. Their statements contradicted their actions - insinuating the old admonition “do as I say not as
I do”.
3.4.5.8 Social Norm is Clean Beaches. A few participants specifically noted the cleanliness of Jekyll’s beaches
stating, “It’s clean.” Some participants elaborated on this to refer directly to cigarette butts stating, “It’s very clean.
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I don't see cigarette butts laying around anywhere.” These statements are important because they indicate that
participants observed that others keep the beach clean. Their statements indicate they have perceived keeping the
beach clean is what’s normal or typical in that setting (i.e. the descriptive norm is a clean beach). Therefore, they
acknowledge external pressure to also keep the beach clean.
A number of improper discarders indicated they understood that others disapproved of their discarding cigarette
butts onto the beach. Their statements indicated they sensed there was an expectation to not discard cigarette butts
on the beach. Statements about beach cleanliness and disapproval of improper discarding illustrate that improper
discarders understood the social norm of Jekyll Island was to have a clean beach, yet their actions of throwing
their cigarette butt on the beach contradict their understanding of the social norm.
3.4.5.9 Discarding Behavior at Jekyll Island Similar to Other Places. When participants were asked if their
experience as a smoker was different at Jekyll Island than another public area the majority of participants indicated
that their behavior was no different, stating that their behavior doesn’t change based on their location. For example,
“it's not [any different]. I treat it the same wherever I go.”
Interestingly, a large number of the individuals that stated location, or Jekyll Island, didn’t impact their experience
of being a smoker also described that they always discard their butts properly, but this contradicts their observed
behavior. For example, one participant said, “it's [discarding properly into a used beverage container] natural and
what we do whether we're at home, out shopping, whether we’re at a public forum like this” yet, moments before,
they had been observed discarding their cigarette butt onto the ground.
4. Discussion
Quantitative results indicate that environmental attitudes, environmental awareness, and habits were significant
factors in improper cigarette butt disposal behavior. Smokers with a lower pro-environmental attitude were more
likely to discard their cigarette butt improperly. This result aligns with previous research by Hines et al. (1987)
who found a positive relationship between environmental attitudes and pro-environmental behavior; individuals
with stronger pro-environmental attitudes were more likely to engage in pro-environmental behavior than
individuals with weaker pro-environmental attitudes.
Smokers who were less aware of the environmental consequences of improper cigarette butt discarding were more
likely to discard improperly. This result is supported by previous research that found that individuals who
recognize there are adverse environmental problems as a consequence of their behavior may be influenced by that
knowledge to protect the environment or develop a personal or moral norm that subsequently guides their behavior
to be more pro-environmental, as illustrated in the norm-activation theory of altruistic behavior (Hansla et al.,
2008; Schwartz, 1977).
Habit was also found to strongly affect discarding behavior. This confirms that as improper cigarette discarding
on a beach becomes more habitual, the person is more likely to improperly discard cigarette butts. Place attachment,
however, was not a significant predictor of improper discarding.
Themes derived from interviews with individuals who improperly discarded cigarette butts revealed some
confusion about whether butts are litter, a lack of knowledge of environmental impacts, problems with the cigarette
receptacles currently in place, the requirement of a conscious choice about how to discard a butt, and statements
that contradicted the behavior observed. Interviews with individuals who properly disposed of their cigarette butts
illustrated themes recognizing cigarette butts as litter, social awareness, understanding the cumulative
environmental effects of cigarette butts on the beach, perceived minimal obstacles to discarding properly, and
feelings of personal responsibility.
Addressing problems caused by human behavior, such as improperly discarding cigarette butts on public beaches,
requires a multi-faceted approach. Our findings suggest that the most effective behavioral interventions (to reduce
improper cigarette butt discarding) should address each of the following aspects: promoting pro-environmental
attitudes, altering habitual improper discarding, promoting awareness of how cigarette butts impact the
environment, and minimizing barriers to proper discarding. Given the importance of place attachment on behavior
in recreational settings and natural landscapes in previous studies (e.g. Ramkissoon et al., 2012; Williams & Vaske,
2003), and that only a small number of participants were from the local area, campaigns to increase place
attachment may also be prudent despite our results. Utilizing a holistic intervention strategy will likely be the most
effective at reducing cigarette litter on beaches.
Pro-environmental attitudes should be fostered. Environmental attitude change can potentially be encouraged
through cognitive dissonance (Jhangiani, Tarry, & Stangor, 2015), such as pointing out to an improper discarder
that their discarding behavior is socially unacceptable. Raising awareness of cigarette butts as litter with serious
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environmental consequences and the need for personal responsibility, such as through informational campaigns,
may influence improper discarders to alter their behavior. However, simply bringing awareness about an
environmental problem rarely results in behavior changes, unless the behavior is considered convenient (Steg &
Vlek, 2009). Therefore, informational campaigns must be paired with interventions to make proper discarding
more convenient.
Adding cigarette disposal receptacles could be effective at reducing cigarette butt litter on public beaches when
implemented in conjunction with additional intervention approaches. The increased presence of receptacles could
create a context shift needed to alter habitual discarding behavior (Verplanken & Wood, 2006). Placing receptacles
at all beach access points could create an expectation of use. Receptacles need to be well marked, convenient and
accessible, recognizable, and specifically for cigarettes. Given the cumulative environmental impact of cigarette
butts in beach environments it seems that banning smoking on public beaches or creating designated smoking areas
would be advisable. However, in areas where the economy relies heavily on the tourism industry, such as Jekyll
Island, it may not be wise to ban activities that discourage some visitors.
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